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1
INJECTION DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to an injection device for a
liquad fuel.

Such an 1njection device 1s generally known 1n the prior
art. 1njection of a liquid fuel has the advantage that a
relatively small quantity of fuel has to be introduced per
injection, so that a relatively compact injector will suffice.
Moreover, when an alternative fuel such as LPG 1s being
injected, 1n which case the installation concerned 1s fitted
later, as 1s often the case with motor vehicles, liquid intro-
duction 1s advantageous because use can be made of the
control system for the original fuel 1njection present 1n such
a vehicle, generally petrol 1njection.

However, a problem 1s that during the injection of such a
liquid fuel 1nto the inlet duct of the internal combustion
engine a large quantity of heat i1s extracted during the
evaporation.

In the first instance, this led to blockages of the outlet pipe
of the 1injector because of freezing of moisture present in the
air. After this problem had been overcome, inter alia through
the use of a curved outlet pipe extending over a considerable
distance 1n the outlet manifold, although no blockage of the
outlet opening occurred, the problem was that moisture still
froze on said outlet pipe. If a particular vehicle 1s under less

load, the frozen ice deposit will come away from the pipe
and be entrained 1n the stream of inlet air. This can cause

considerable damage 1n particular to the inlet valve or valve
scat, while 1n any case a disturbance 1n the operation of the
engine concerned will be experienced 1n the form of a shock
while the ice 1s coming away.

The object of the present imvention 1s to avoid this
disadvantage and to provide an injector with an outlet in
which, on the one hand, the opening does not freeze up
during the outtflow of the liquid, rapidly evaporating fuel
and, on the other hand, no 1ce deposits occur on the outlet.

SUMMARY OF THE INVENTION

The 1nvention 1s based on the 1dea of, on the one hand,
making the external part of the outlet pipe of a heat-
conducting material, so that the temperature thereof during
injection of the liquid fuel into the outlet pipe does not fall
to such an extent that moisture can form an ice deposit. On
the other hand, the interior of the pipe 1s made of an
insulating material, so that the risk of premature evaporation
of the liquid fuel does not occur and possibly lead to
blockage of the outlet opening.

It 1s pointed out that the PCT application WO §9/04920

discloses an 1njection valve wherein a sliding pin made of
metallic material 1s received 1n a ceramic tube. At the bottom
end the pin seals off at the end of the ceramic tube. The pin
1s extended beyond the seal, as 1s the ceramic material part.
This means that 1t will be necessary during operation to add
heat to the pin, otherwise the freezing phenomenon
described above will inevitably occur.

The construction according to the imnvention is perfected if
the outlet opening of the heat-insulating pipe 1s fitted sub-
stantially flush with the heat-conducting material. This lim-
its to a minimum the surface where problems might occur.

Optimum 1nsulation between the msulating pipe and the
heat-conducting material can be obtained if an empty space
1s provided between them. For this purpose, the heat-
conducting material preferably contains a sleeve.

The outlet pipe 1s preferably provided with a curvature, in
order to ensure that the injection of the fuel occurs extending
substantially parallel to the longitudinal axis of the inlet
manifold.

10

15

20

25

30

35

40

45

50

55

60

65

2

Plastic material 1s found to be extremely satisfactory as
the 1nsulating material, while a metallic material, more
particularly brass, 1s preferably used as the heat-conducting
material.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be explained 1n greater detail below

with reference to an exemplary embodiment illustrated in
the drawing.

The sole FIGURE 1n this case shows diagrammatically an
inlet duct of an 1nternal combustion engine provided with an
injector according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The 1nlet duct 1s indicated 1n 1its entirety by 1, while the
inlet valve present at the end 1s indicated by 2. The mnjector
according to the invention 1s indicated by 3, and only the
parts of 1t which are of importance to the present invention
are shown. The inlet duct for fuel 1s indicated by 4, while the
return pipe, if there 1s one, 1s not shown. The outlet for fuel
1s indicated 1n 1ts entirety by 5. Injector 3 1s fitted on the mlet
manifold by means of a fixing part 6. The electrical con-
nection 1s indicated by 7. The electrically operated valve, not
shown 1n detail, 1s indicated by 12. Important for the
invention 1s the fuel outlet indicated by 5. It consists of a
plastic pipe 9 which 1s designed with a square part 10, and
through the interior of which the liquid fuel such as LPG
flows. Fitted at a distance therefrom 1s a brass sleeve 11. The
end of plastic pipe 9 or square part 10 thereof, 1.e. opening
13, lies substantially flush with the boundary of the sleeve
11. An empty space 14 1s provided between sleeve 11 and the
pipe. During operation, on injection of a liquid fuel which
evaporates extremely quickly during the emergence from
opening 13 the heat necessary for that purpose will be
extracted mainly from the air. For the insulating nature of the
plastic material of pipe 9 will mean that no heat can be
extracted from other parts of the injector or the inlet mani-
fold. This ensures that the fuel 1s 1n the liquid phase until the
moment of emergence from opening 13. On the other hand,
heat which 1s possibly extracted at opening 13 from the
metal sleeve 11 through its good conductance will not lead
to such a reduction in temperature of said sleeve that
freezing of moisture from the inflowing air occurs.

The construction described here 1s extremely simple to
produce. Starting from sleeve 11, pipe 9 can be fitted by
snapping 1nto place, after which this assembly 1s placed 1n
the outlet opening 8 of the injector.

Although the mnvention was described above with refer-
ence to a preferred embodiment, those skilled 1n the art will
understand that many variants are possible within the basic
idea of the proposal for which rights are claimed.

What 1s claimed is:

1. Injection device for a liquid fuel which evaporates
while emerging from the device, comprising an inlet for said
fuel, a controllable valve for the liquid, and an outlet
provided downstream of said valve, for said liquid, said
outlet comprising a pipe of a heat-insulating material that 1s
surrounded by a heat-conducting material, wherein an injec-
tion opening of the pipe 1s fitted substantially flush with the
heat-conducting material and 1s free of obstruction and in
which an empty space 1s present between the pipe and the
heat conducting material.

2. Device according to claim 1, in which the heat-
conducting material comprises a sleeve.

3. Device according to claim 1, in which the pipe is
provided with a curvature.
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4. Device according to claim 1, in which the heat- said outlet 1s fitted 1n the inlet manifold of an internal
conducting material comprises a metal. combustion engine.

5. Device according to claim 4, in which said metal 7. Device according to claim 1, in which the empty space
comprises a copper-zinc alloy. extends substantially an entire length of the pipe.

6. Injection system for an internal combustion engine, 5
comprising at least a device according to claim 1, in which % % % %
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